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1 

HsoGpeTetme othochtch k cHHTe3y* 
BMcoKOMoneKyjiapHbix coeAHHeiiHH, a 
HMeHiio k cHHTeay nojiHMoieBHHbi Ha 

OCHOBe npHpOAHbDC ftyt 3MHH OK a p6 O HOBbDC 
KHCJIOT, KOTOpbie MOryT 6blTb HCHOJlb- 
30BaHbI B pa3JlHHHbIX o6jiacTHx MeAH~ 
AHHbl B KaMeCTBe OHOCOBMCXTHMMX IIOJIH- 
MepOB. 

HaBecTeH cnocoo" nojiyqeHHH nojm- 

MOUeBHHbl nyTeM B3aHMOAe#CTBHH flHH30- 

UHaHaTa c AnaMHHaMH b cpe^e AHMeTmi- 
(J>opMaMHAa £l 

OflHaKO HennaBKOCTb h 3HaHHTejib- 

HaH rHAPO<J)HJTl,HOCTI> 3THX npoAyKTOB 

He nosBonaeT npHMeHBTb noJiyqaeMbie 
nojiHMbueBHHbi ah* npoH3BOflCTBa ruia- 

CTHUeCKHX MaCC H BOJIOKOH. 

HaH6ojiee Gjihskhh k npeAJiaraeMONy 

no TeXHH^eCKQH CyiUHOCTH HBJIJI 6TCH 

cnoco6 noJTyqeHHH nojwMOtieBHH nyTeM 

B33HMOfleHCTBHfl N,N* ~"6HCTpHMeTKJI""* 
CHJIHJIbHblX npOH3BOAHWX XHpOB npH~ 
POAHBIX AHaMHHOKap60HOBUX KHCJIOT C 
Kap60HHJlbHbIMH npOH3BOAHbIMH OpPaHH"* 
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qecKHx coeAHHeHHH b cpeAe anpOTOHHo- 
ro pacTBopHTena £2]. 

. HeAOCTaTxaMH M3BecTHoro cnocoda 

CHHTe3 3 nOJMMOMeBHHbl HBJ15U0TC«: He- 

o6xoAHMOCTb npHMeneHHH Ana hx chk- 

Te3a AHH30l|HaHaT0B Ha OCHOBe 3<|>H- 
POB AHaMHHOKap60HOBbIX KHCJIOT f KO- 
TOpbie nojiywaxiT b pe3yjibTaTe TpyAO*" 
eMkoro h HeTexHOjiorHHecKoro npouec- 
ca cHHTeaa, saKJiiowawnjerocH b npHMe- 
HBHHH a6cOJB0THbIX > jierKOBOcnnaMeHH- 
KHEUtxca pacTBopHTeJiefi (HanpHMep cep- . 
Horo 3^Hpa), oxjiaj^eKHa peaKUHOH- 
hoh cpeAU npH <i>ocreHHpoBaHHH N,N - 

-6HCTpHMeTHJICHJlHJIbHbIX npOH3BOAHblX 
3$>HpOB o£-AHaMHHOKap60HOBblX KHCJlOTj 
Heo6X0AHMOCTb NHprOKpaTHOH BHCOKO- 

BaxyyMHoA neperoHXH AHH3ouH3HaTOB 
c uejibio AOBeAeHH* hx ao HeoOxoAHMoft 
kohahahh; npHMeHeHHe aOcoraoTHO- 
ro cnnpTa (MeTHJiOBoro hjih 3thjiobo- 
ro) Aaa AeCjiOKHpOBaHHa chjihjihpo- 
BaHHbK aMHHorpynn; HeoGxoAHMocTb 
cHHTe3a Gojibinoro nnc-na AHHaoimana- 
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3 905228 
tob a-hh nony^eHHfl iiojiumumcbhh paa- 
JiHMHOH cTpyKTypw, HanpHMep, rjir 

CHHT63 a nOJTHMOMeBHH Ha OCHOBe fl^L 
HJIH AL H30MepOB npHpOflHOH ftHflMMHO* 
KapBOHOBOH KHCJlOTbl, Heo6XOAHM CHH"* 

Tea KajKfloro AHH3ouHaHaTa b OTAenfa- 

HOCTH . 

Uejib H3c6peTeHHH - nojiyqanne no 

JlHMO^eBHHbl C HIHpOKHM AHana30HOM 

cbohctb npH oAHOBpeMeHHOM ynponje- 
hhh cnoco6a,, 

YKaaaHHafl uejib AOCTHraeTca r;> 
••to npH nojiy t i e hhh noJiHMo^eBHHbi ny - 
TeM B3aHMOAeHCTBHH N, N' -6ncTpnMeTHji- 
CHJlHJlbHWX npOH3BOAHb!X 3$HpOB npH" 
pOAHblX AHaMHHOKapGOHOBblX KHCJIOT C 
KapSOHHJIBHblMH IipOH3BOAHbtMH OpraHH^-ieC 

khx coeAHHeHHft b cpeAe anpoTOHHoro 
• - ? ''. / s n opHT6JiH 9 b Ka«iecTBe Kap6oHH-nb- 

HfciX npOH3BOAHb!X OprSHH^eCKHX COe* 
AHHeHHH HCnOJlb3yWT 6hc- (n-HHTpo(|)e- 
HHJl) Kap60H3T HJTH 6HC- ( 2 , 4~AHHHTpO- 

4>eHHji)Kap6oHaT h peaxuHJo hpoboaht 



20 



npH 20-25° C 0,5-2 h h n P H 80-100*0 



2 -3 « 
nepa, 



nocjieAyxra^HM BbmaneHHeM nojiH- 



25 



HOA TepMHHOM M aKTHBHpOBaHHbIH f Kap' 

poHat noApa3yMeBaeTCH Kap6oHaT CTpo- 



°2 N ^2> °c -o ^Q^O^ 



30 



3S 



40 



HJ1H 
9 

IlcjiyneHKbie thkhm o5pasoM hojiumo- 
qeEHHbi MMewT V\ ^ =0,3-0,9 pji/r y a 
no ocTanbHbiM napaMeTpaM (UK-cneKTpu , 
pacTB opHMocTb , TeMnepaTypa imaBJieHHH) 
WAeHTH^Hbi noJiHMepaM, nonyMeHHbiN no 

H3B eCTHOMy cnoCOSy H3 COO.TBeTCTByK>~ 

max AHH3ouManaTOB • 

II p h m e p I . B Tpexropjioft ko/i- 
6e, cHaS^ceHHoft MemajiKOH, bboaom h 
bwboaom win aprona,' 3,28 r (0,01 mojh>) 45 
3THJ10BOrO 3$Hpa N,N* -6HC-TpHMeTHn- 

CHJTHJI- (L ) -TMCL -JIH3HHa paCTBOpfllOT B 

10 mji N,N ^AHMeTHJiaueTaMHAa (flMAA) , 
npH 25°C AoBaBjiHWT 3,94 r (0,01 MOJib) 
6wc -2 , 4-AHHHTpcxl)eHHJiKap6oHaTa (flH#K ) 50 
ka6nwAaeTc.H cHJibHbjft 3K30TepMH*iecKHft 
sdwhexT) h BKJiKmatoT MemajTKy. ^epea 
3<"*-40 mwh pacTBop SbicTpo 3arycTeBa- 
r- 1 h oSpaaye-rca cTyAHeoSpasHan Macca, 
I'jia D6ecnsM£HHfl roMoreHHoro TeHeHHa 55 
pe'ARUHti cMecb HarpeBamT ao 90 °C h 
tianeMeniKBawT 3 *i , Bee BpeMH npoAynap. 
fiftKy aproHOM. 05 pa 3y ere* B*?3?rHji 



paCTBOp, KOTOpblH B POpflHeK BHA^ Bbl~ 

jinBawT b BOAy * BbinaBiiiHH b BMAe nopoui- 
Ka nojiHMep oTd)HJibTpoBbisaioT . r^aTenb- 
ho npoMbiBaioT boaoh, cyinaT h sxcTpa- 
fHpywT b annapaTe CoxcJieTia aueTcmoH . 
BbixoA 96% % p =0,95 nn/r b AHMeTHJt- 
cynbdioKCHAe, C=0,5 t/aji, h =25°C. 
II o h m e p 2. B TpexropjioH koji- 

6^^ ChiaSXGHHOH MeiflaJIKOH, eboaom H Bbl- 

boaom ajih aproHa, 3,18 r (0,01 MOJib) 

STHJIOBOTO 3tJ)Hpa N ,N '-6HC-TpHMeTHJI- 
CMJIHJl-L-JlH3MHa paCTBOp«K)T B 1 0 MJI 

AHMeTHJiaueTaMHAa, npn 25° ' 



C Ao6aBji»- 

-HHTpO- 
3K30Tep 



jot 3 P 04 r (0,01 MO.iil 0s*c— M- 
4) e HKJIK ap6oHaTa (a a5 Jiio.aa a -:■ c r 
MHHecKHH s^eKT) BKnioMaioT MemajiKy 
h nepeMeuiHBaioT 2 q. Bh3koctb pacT- 
Bopa npH komhsthoh TeMnepaType 3a 
3tot nepHOA BpeMeHH B03pacTaeT He- 
snaHHTejibHO, nosTOMy BKJWMawT 060- 
rpeB h peaKUHOHHyro cMeci> BbiAepxcHBa- 
kjt npH 100°C 6 m, Bee Bpews? npoAyBan 
KOJiSy aproHOM, PacTBOp oxjia^AawT ao 
KOMHaTHOH TCMnepaTypw (o6pa30BaHHe 
rejieo6pa3HOH Maccw He Ha6jnoAajioci>) 

H BblAHB aiOT B BOAy » nOJIHMep (b KOMJUieK 

ce c n -HHTpo4>eHOJioM) BbinaAaeT b bhas 

3KHAKOH CMOJIbl, KOTOpaH 33.TBepfleB3.ST 

no Mepe otmubkh h-HHTpochs -i^na boaoh. 
TmaTe^ibHo npoMbiTWH noiiK.,. . cyinaT b 
BaKyyMe h 3KCTparHpywT b annapaTe 
CoKcneTTa aueTOHOM. 

Bhxoa noJiHMepa 97%, ^ n p^0»4 jxn/r 
b ahm e thhc yji t4>OK c ka e ,* C= 0 5 j r / aji , 
t=25°C. 

TI p h m e p 3. CHHTe3 noJiHMepa 

OCyiaeCTBJIHIOT B CCCTBeTCTBHH C MeTO~ 

AHkoh, npHBeAeHHOH b npHMepe I, 

C TOH pa3HHAeH, »ITO BMeCTO N , N r -AH- 

MeriuiaueT&r'Hind /icnonbsyfOT N-msthji- 
nHppojiHAOH (N-MIl) . BbixoA nonHMepa 
95%, nnp" 0 *^^ ftn/r b AHMeTHJicy/ib^oK- 
cHAe . 

IlpHMep 4. CHHTea nonnMepa 

OCymeCTBJIHTOT B COOTBeTC TBHH C MeTO* 

Ahkoh, npHBefleHHofi b npHMepe 1 , c 

Voft pa3HHUeH, UTO BMeCTO STHJIOBOrO 
3(J)Hpa N,N-6HC-TpHMeTHnCHnHJI-L-JlH3HHa 

6epyT 3THJTOBWH 3*Hp N ,N 1 -6hc-tph- 
MeTHJiCHJiHn-OL -JiH3HHa (flL) TMCL . Bw- 
xoa nonHMepa 97% ^^=0,76 p,n/r b 
AHMeTHJicynfc4)OKCHAe, C=0,5 t/aji, t= 
=25°C. 

n p h m e p 5» CHHTe3 noJiHMepa 

OCymeCTBJIHlOT B COOTBeTCTBHH C npM~ 
MepOM 1, C TOft pa3HHl\eH, HTO BM6CTO 
3THJ!OBOrO 3$Hpa N , -6hC" TpHMeTHJl 

CHnHn-L-jiH3HHa HcnonbayioT 3THnonMfi 
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SlJlHP N, N f -6MC~TpMMeTUjICHJlHIl-L-OpmjTHHa. 

BhixoA no/iHMepa 90% , W| n p =0, 32 An/r 
b AHMeTHxicynb^oKcmie, C=0,5 r/^n, 
t=25*C. 

II p h m e p 6. CnHTea nonHMepa 

OCymeCTBJlHlOT B COOTBeTCTBHH C MeTO~ 

AHKOH, npHBeAeHHOH b npHMepe I , c 

TOH pa3HHUeH f UTOBMeCTO STHJIOBOrO 
3$Hpa N,N -6HC-TpHMeTHJlCHJTHJI-L~JIH3H- 

na Hcnojib3ywT rhs thji o bwh 3$hp N,n'- 

-6HG-TpHMeTHJlCMJlHJl-L "UHCTHHa . Bw • 

xoa nojiHMepa 96%,r] p p =0,85 an/r b 
flHMeTHJicyjib4)OKcsme, C=0,5 r/nn, 
t=25°C. 

ripHMep 7. B Tpexropjiyw xon- 
6y^ CHaexeHHyro MeraajiKOH, bboaom h 
BbiBOflOM ajth aproHa r noMemaioT 1,59 r 
(0,005 MOJIb) 3THJlOBOrO 3<l>Hpa N,N'- 
-6HC-MeTHJl~L-JlH3HHa pacTBdpfliOT B 
10 mji N,N -AHMeTKnaueTaMHAa, Ao6aB- 
hhk)t 3,94 r (0,01 MOJib) 6hc-2,4- 
-flHHHTpaJ>eHHJiKap6oHaTa, BKjnoMaioT 
Meraanxy h CMecb nepeMemHBaroT npH 
KOMHaTHOH TeMnepaType 2 h. K peaic- 
UMOHHOMy pacTBopy 3areM AoGaBJiHWT 
2,20 r f (0j005 Monb) AHSTHnoBoro 3^>h — 
pa N,N -6HC-TpHMeTHncMnitn-L-iiHCTHHa 
(cooTHoraeHHe :npoH3BOAHbix- AByx ah- 

aMMHOKap60HOBfalX KHCJIOT 1 : I ) t BKJDO- 

qawT ofiorpeB h CMecb HarpeBawT ao 

90 C 3 M. PeaKUHOHHMH pacTBop Bbl- 

jiHBaioT b BOAy. BbinaBimm nooiHMep ot- 
(^HJibTpoBbisaioT, naaTejibHO npoMbmaioT 
HpAofl, cyinaT h SKCTparHpywT STiwaue- 
TaTOM b annapaTe CoxcJieTTa. BbixoA 
nonHMepa 97% T K| np =0,68 A*/r b ah- 
MeTHJicyjib4)oKCHAe, C=0,5 t/ah, t=25°C 
11 p h m e p 8 . Chhtg3 nojBfMepa ' 

OCymeCTBJlHWT B COOTBeTCTBHH C MeTO- 

AhkoA, npHBeAeHHOH b npHMepe 7, 

C TOH pa3HHAefl, MTO BHaMaJie BMeCTO 
3THJlOBOr0 3<&Hpa N.N' -6HC-TpHMeTHnCHT 
JlHJI-L-JlH3HHa HCnOJlb3yK>T AH3THJIOBHH 
3<]>Hp N,N ' -6HC-TpHMeTHJlCHJIHJI-L-UH- 

CTHHa, a 3aTeM k peaxiXHOHHOKy pacT- 

BOpy A06aBJIHK)T 3THJ10BMH 3(J)Hp N,N*- 
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~6HC-TpHMeTHJlCHJlHJl-L-JlH3HHa . BUXOA 

nojiHMepa 98%, ^np =0, 7 1 aji/ji b ahmc- 
THncyjib4)OKCHAe, C«0,5 t/aji, t=25*C. 
n p h m e p 9. CHHTes nonHMepa 

OCymeCTBJlHWT B COO? BeTCTBHH C MeTO" 

Ahkoh, npHBeAeHHOH b npHMepe 7, c 
toh paaHHuefi, mo BMecTO 0,005 6e- 
pyT 0,002 MOJtb STHJioBoro stfwpa N,n'- 

■6HC~TpHMeTRnCHJIHJI~L~nH3HHa, a BMe- 
CTO 0,005 MOJib 6epyT 0,008 MOJib ah- 

3THJlOBOrO 3(J)Hpa N ,N' -6HC-TpHMeTHJX- 

ciuTHji-L-AHCTHHa. Bwxoa nonHMepa 96% | 
t1np~0»7° An/r b AHMeTHncyiib4>oKCHAe, 
C=0,5 r/An, t=25°C. 

n p h m e p 10. CnHTea no/iHMe- 
pa ocymecTBJiHx>T b cootbctctbhh c 
neTOAHKOH, npHBeAeHHOH b npHMbpe 
7, c Toii pasHHuen, hto 6epyT 
0,008 Monb STHJioBoro 34«pa N^'-dHc- 

-TpHMeTIinCHJlHJl-L-JIH3HHa H 0,002 MOAb 
AH3THJIOBOrO 34>Hpa-L-UHCTHHa. BbDCOA 

97%,^)np =0,68 AJi/r b AHMemncynb- 
*oxcHAe, C=0,5 t/aji, t=25°C. 

II p k m e p II. CnHTe3 nojiHMe- 

pa OCymeCTBHHJOT B COOTBeTCTBHH c 

MeTOAHKoA, npHBeAeHHOH b npHMepe 

7, C TOH paSHHAeH, HTO BMeCTO 3TH- 
JIOBOrO 3lJ)Hpa N,N f -6HC-TpHMeTHJlCHJIHJT* 

~L-jiH3HHa 6epyT 3THJioBbiH 3<J>Hp N,N r - 

-6HC-TpHMeTHJICHnHJl-flL-JIH3HHa # BbJ- 

xoa nonHMepa 95%, *) n p =0,52 AJi/r b 
AHMeTHncynb4)OKCHAe, C=0,5 t/mh, 
t=25°C. 

II p h m e p 12. CHHTea nonHMepa 
ocymecTBnwoT b COOTBeTCTBHH c Mero- 
AHKOH, npHBeAeHHOH b npHMepe 7,. 

C TOft paSHHUeH, HTO BMeCTO 3THJIOBO- 
TO 3(J>Hpa N^' -GHC-TpHMeTHJlCRTIHJl-L- 
-JlH3HHa 6epyT STHilOBblH 3*Hp N,N*- 
-6HC-TpHMeTHJICHJIHJl-L ~0pHHTHH3 . Bbl- 

xoa nonHMepa 89%, *] n p =0, 28 AJi/r b 
AHMeTHncynb4)OKCHAe, C=0,5 r/An f 
t=25 t7 C. 

OcHOBHbie xapaKTepHCTHKH nany- 
MeHHbix noJXHMepOB npHBeAeHbi b TaCjiH-' 



IlpHMep 


Akthbhpo-< 

B3HHbJH 

Kap6oHaT 


AnaMHH, 
1 Monb 


Monb , Ha 
Kap6oHaTa 


PaCTBOpH- 
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TeMnepa- 
Typa, 


Bbixon f 
% 


BflSKOCTb 
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2 




3 


4 


5 


6 


7 






(L) TMCJ1 (l) 
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[I P H M e H a H H e: TMCO - STHAOBWH 3$Hp N,N r -6MC-TpHMeTHJlCHJIMJI-opHMTHHa; 
TMCJI - 3TMJ10BNH 3<t>Hp N , N ' ~6HC— TpHMeTHLnCHJIHJlJIH3HHa J TMCU - AH3THJ10BWH 3(J)Mp 

N,N -6Hc-TpHMe™ncHJiKnuHCTHHa; UHOK-6Hc-2,A-AHHHTpo4)enHjiKap6oHaT, ,> IIH0K-6hc- 
w n-HHTpo4»eHanKap6oHaT; ZIMAA - N,N -flHMeTHJiaijeTaMHa j N-Wl-N-MeTHJirapponHaoH. 
BHSKocTb onpeaejiena b ^HMeTHJicynb^oKCHae npH 25°C, C=0,5 r/flji. 



pOflHNX AHaMMHOKapOOHOBblX KHCJIOT C 
HCI10Jlb30BaHHeM TOJlbKO HX TpHMeTHH- 
CHJIHJIbHblX npOH3BOflHbrX H OflHOrO aK- 

THBMpoBaHHoro Kap6oHaTa, HanpHMep 

6HC*2,4-AHHMTp04jGHHJlKap6OHaTa, «e 

npH6eraa k TpyflHO,qocTynHbiM ahh3ohh- 
aHaraMj OTcyTCTBHe hcoGxoahmocth c:kh- 



ripHMeHeHHe npe/yiaraeMoro cnoco6a 
nojiyueHHH iionHMOMeBHHbi Ha ocHoae 

npHpOflHblX AHaMHHOKapSOHOBhIX KHCJIOT 

oCecneMWBaeT no cpasHeHMK) c W3Beci— 
hwmk cnocofiaMH, cneAyromHe npeHMyHje- 
CTBa: jierKocTb nojiyMeHH* HbicoKOMOJie- 
xyjiHpHbix nojwMOMeBHH Ha ocHOBe npH- 
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TI1H TpHMeTHJlCHJIHJIbHblX SaHMTHblX rpyTF* 

fmpoBOK c aMHHorpynn; hew p ok He bosmok* 

HOCTH CHHTG3a C0n0/IHM04eBHH pa3JIHM- 

Horo cocTaBa Ha ocHose Aayx hjih 60- 
jiee AM BMHH ok ap 60 HOBblX kmcjiot (b TOM 
HMcne A|L mjth DL) , Hcnojib3yn rsih stoh 
uejiH jriimb N f N r -6Hjc-TpHMeTHJicHjiHJibHbie 

npOHSBOAHbie HX 3lJlMpOB H OflHH aKTH~ 

BHpoBaHHbiH Kap6oHaT , HanpHMep 6hc- 
-2 , 4-AMHHTpo4>eHHJTKap6oHaT; npocro- 
Ta b oSpameHHH h nencocTb omhctkh 

aKTHBHpOBaHHHX Kap60H3TOB , HBJ1H~" 
KXRHXCfl KpHCTajUlHMeCKHMH COeAHHCHHH— 
MH • 



OopMyjia H3o6peTeHHH^ , 

. i- * 

Cnocoo* nojiyqeHHH nonHMOMeBHHU ny- 

TeM B3aHMOAefiCTBHH N , N ' -6HC-TPHM6- 
THJICHJlHJlbKMX npOH3BOAHbDC 3$HpOB npH~ 
pOAHbDC AHaMHHOKapGOHOBblX KHCJIOT C 
Kap60HMJIbHbIMH npOMSBOAHblMH OpraHH" 

uecKHx coeAHHeHHfi b cpeAe anpoTOH- 
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Horo pacTBopHTann , oTiiHtian- 
m h ft c a TeM, «rro, c qejibx) nojiy- 
leHHH noJiMMo^cBHHbi c niHpoKHM AHana- • 
3ohom cbohctb npH OAHOBp eMeHHOM ynpo- 
qeHMH cnoco6a, b xanecTBe KapComijib- 
Hbix npoM3BOAHhix oprammecKHx coe- 
AHHeHHM Hcno/ibsyioT 6HC-(n-HHTpaJ>e- 

HHJl) Kap60H3T HJIH ChC~ ( 2 , 4— AHHHTpO— 

4>eHHJi)Kap6oHaT h peaxijHM npoBOgftT 
npH 20-25* C 0,5-2 q h npn 80-IOO P C 
2-3 m c nocneAywr^HM BmjeneHHeM nom* 
Mepa. 
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Hbix nojiHMOMeBHH Ha ocHOBe npHpoA- 
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